Introduction
Failure of insulin response to injected glucose during surgery and in the acute phase of myocardial infarction was described in a preliminary communication (Allison et al., 1967) . The same phenomenon was observed in burned patients (Allison, Hinton, and Chamberlain, 1968) . Earlier studies suggested that the degree of suppression of insulin secretion, glucose intolerance, and raised free fatty acids in acute illness is proportional to the severity of the stress (Allison et al., 1968 (Allison et al., , 1969 . Dykes et at. (1969) reported four cases of cardiogenic shock following myocardial infarction in which tolbutamide failed to cause a significant rise in plasma insulin levels.
The purpose of the present study was to confirm previous observations and to assess the difference between the metabolic changes in patients with cardiogenic shock and those in less severe cases.
Patients and Methods
Of the 12 patients studied four (group 1) were suffering from cardiogenic shock (systolic blood pressure <100 mm. Hg, with signs of severe vasoconstriction) and eight (group 2) had a less severe clinical picture (systolic blood pressure <100 mm. Hg and no clinical signs of shock). The age range in group 1 was 57 to 73 (mean 65) years and in group 2 40 to 72 (mean 53) years. In each patient a standard 25-g. intravenous glucose tolerance test (Samols and Marks, 1965) was performed within 15 hours of the onset of symptoms and repeated two to four weeks later. The acute and follow-up studies were compared in terms (1) of the basal levels of blood sugar, plasma insulin, and free fatty acids ; (2) of the K value or slope of the glucose tolerance curves; (3) of insulin -response to the injected glucose; and (4) of the fall in plasma free fatty acid levels after glucose injection. A comparison was also made between the results obtained in groups 1 and 2. None of the patien-ts had taken food within six hours of the acute study. The follow-up study was performed after an overnight fast.
Forearm venous blood samples were taken before and at 2, 5, 10, 20, 30, 40, 50, and 60 O 10 20 30 40 50 60 linutes after 25g.glucose i.v. Plasma insulin, blood sugar, and plasma free fatty acid levels before and after 25 g. of glucose intravenously in three patients with myocardial infarction. The values in the acute study (X -X) are compared with those in the follow-up study (O-O) Duncombe's (1963) method, following extraction by the method of Dole and Meinertz (1960) . Blood samples were treated in the same way as for insulin except that analysis of the separated plasma was carried out within 24 hours. The reproducibility of paired samples was within 5%.
Results
The results were qualitatively the same in every patient. Comparison of the acute study with the follow-up study showed the following differences in every case: higher basal values of blood sugar and plasma free fatty acids, lower K values in the diabetic range (<1), failure of insulin response to glucose, and a diminished fall in free fatty acid levels after glucose infusion. The results from one patient of group 1 (Fig. 1) (Fig. 3) .
The mean level of glucose, the percentage rise in plasma insulin, and the percentage fall in free fatty acids in groups 1 and 2 are compared in the Table. The means (to the nearest whole number) are expressed ± 1 standard deviation. The results of Student's t test applied to the values at each time during the glucose tolerance test are expressed as a " P value." The differences in blood sugar levels were significant at all times. The differences in percentage plasma insulin rise were significant at 2, 5, and 10 minutes, as were the differences in percentage fall in free fatty acid levels at 30, 40, 50, and 60 minutes.
The differences between the mean basal plasma insulin levels (group 1, 26+12 ,tu./ml.; group 2, 27±19 ,uu./ml.) and free fatty acid levels (group 1, 1,141 ± 461 mEq/l. ; group 2, 1,077 364 mEq/l.) were not statistically significant (P>0 05).
Discussion
These results confirm our previous observation of suppression of insulin secretion after myocardial infarction, and also suggest, despite the small numbers studied, that the extent of the changes in insulin secretion, basal glucose levels, glucose tolerance, and the lack of fall in free fatty acid levels after glucose injection may be proportional to the severity of the illness. This is comparable with the changes in burned patients which relate in degree to the area of burned skin surface (Allison et al., 1968 Diminished insulin secretion may also help to account for the high serum free fatty acid levels observed after myocardial infarction by Oliver et at. (1968) . Those authors showed that a higher percentage of shocked patients had free fatty acid levels greater than 1,200 mEq/l. when compared with nonshocked patients. Because of the wide scatter of free fatty acid values between individuals it is not possible to demonstrate differences in basal free fatty acid levels between such small groups as in this study. The clear difference between groups 1 and 2 in the percentage fall in free fatty acid after glucose injection (see Table) probably reflects not only the greater catecholamine secretion in group 1 but also the smaller insulin secretion in this group.
Insulin resistance following myocardial infarction has not been satisfactorily explained. Valiance-Owen and Ashton (1963) showed an increased level of synalbumin in 19 out of 28 patients convalescing from myocardial infarction, but their results await confirmation. Ross et al. (1966) described insulin resistance after abdominal surgery and showed that this was not related to cortisol and growth hormone hypersecretion. It is conceivable that some of these patients have a high level of free fatty acids contributing to insulin resistance 
